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of demonstrated feasibility and reasonable maturity, " the Frog laser
scan system was so complex and so limited in growth potential that
it should be dropped and EOI should be started through the system
development process as quickly as possible. {(The EOI system had
acquired the code name Zaman, although the terms EOI and Zaman
were used interchangeably for nearly a year thereafter.) The Land
Panel conceded that an imrmediate start on Zaman would create near-
term funding and budget problems, but added, '. . . we b»elievve very
strongly that the ultimate gain to the nation, both in national photo-
graphic reconnaiséance capability and in reduced long-term budgetary
requirements, warrant a full commitment to the Zaman real-time
system .cléx}elopmenf.:“ |
The Land Panel had also concluded that the Zaman system

", ., . can reasonably be expected to satisfy the Gambit surveillance

requirement. ' With a Land said, Zaman could

produce a GSD (ground sample distance) resolution of

from a 200~-mile orbit, and abo'ut‘ Lfrom 100 miles.

{(Interestingly, the approximations did not explicitly consider the effect
on orbital life of flying at the relatively low altitudes required for

such high resolution, but by implication Land suggested that orbit
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adjust capability could be incorporated without depreciating total
37 '
system performance.)

Dr. DuBridge forwarded copies of the Land Panel repdrt to
Packard and Helms --and eifher from DuBridge or through one of the
primary addreésees another copy reached George P. Shulﬁz, Head of
tl:_tevOilficewqf‘l\,iia;g‘agement_a_nd Budget. OMB.'S technical»;p»ecyia.‘lists .
tended to be rather more cynical about the near-term feasibility
of an operational Zaman and in concert with budget authorities .

ks
5

they convinced Shultz that it was essential to present an opposing view.

Shultz assured Packard that the expenditure of even

~ in development funds over the next four or five years would i:ot pro-

duce a Zaman system with either the coverage capability of Hexagon

or the resolution quality of Gambit~3., He expressed doubts about

In all likelihood, the various memos from OMB to Packard
between July 1970 and September 1971 were prepared by Dr. James
A. Schlesinger, who represented OMB at ExCom meetings and in
other policy sessions concerned with DoD and CIA programs.
Schiesinger subsequently became acting deputy director of OMB,
then chairman of the Atomic Energy Commission, briefly Director
of Central Intelligence and Director of the Central Intelligence Agency,
and in January 1973, Secretary of Defense. Schlesinger, who had
come to the Nixon administration from the Rand Corporation, had

a pronounced aversion to high-risk technology and a notorious
distrust of predefinition system cost estimates.
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the need for such a readout system in the national reconnaissance
program and cautioned strongly against a ""premature choice among
technical options.' Urging that OMB staff members participate in
a study of the requirement for readout and of alternative ways of’
satisfying What;aver that requirement might be, Shultz encouraged
Packard to adopt a cautious approach in deciding Whét— -if anye-

38
readout approach should be fully funded.

The arrival of thé Shultz memo in the Pentagon coincided with
Packard's receipt of the extensive NRP report Dr. McLucas annually
prbepared for the ExCo’m. The McLucas report to the ExCom and the
I.and Panel report were delivered two days and four days respectively
in advance of the scheduled July meeting of the ExCom~~the first
such meeting in eight months. By the time McLucas's report arrived,
Packard had assured Shultz that a careful study of readout reconnais-
sance needs and capabilities would be conducted before there were
any binding commitments to a single system approach.

The McLucas report reflected EOI judgements more nAearly
those of the Liand Panel than of OMB, notwithstanding the acknow-
ledged preference of the NRO staff for a cautious approach to readout

development and the frequently restated judgement of General King's

L. OV SIPS A N
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people (SAFSP) that if readout were wanted in the near term the only
reasonable chance of acquiring an operational system lay in adoption
of the Frog system, Although his opening statements were tempered
by reservations addressed later, McLucas began.by formally recom-
mending that "essentially all new system effort Ebe focused on] ..
the dévelopment of a near-real-time readout imaging system."

His advocacy, McLucas said; was ', . . based on the initial technical
success of the development of the solid state array and its associated
subsystems and on USIB guidance that such a system is urgently

needed and of higher prioritythan possible competitors for resources

U On such

grounds, Mchucas favored proceeding with system definition studies
"for a system based on the solid-state array sensor.'" If, as anti-
cipated, those studies ‘could‘ be completed in about 12 months, a
system development decision on Zaman could be made by November
1971.

McLucas reasoned that the readout system would probably
replace at least one and possibly both of the current photographic

systems, Hexagon and Gambit, Reflecting the Land Panel's findings,
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that Zaman rather than Frog should be the preferred new system.
The CIA judgement was reinforced by the Land Panel's reaffirmation
of its earlier stand: the major technical problems of EOI had been
solved.and commitment to development of Zaﬁan was immediately
appropriate.

Packard plainly favored a cautious approach. Dr. Foster
still urged the advisability of continuing development of the tape
storage camera system, and Schle.singer (for the Office of Manpower
and Budget) urged consideration of a program stretchoutm to avoid

a premature commitment to some inappropriate technicalvoption..

Packard suggested, as a compromise, that a total investment

of| to support readout development was adequate for

fiscal 1971 and that Dr. McLucas should decide how that total should
be spent. DuBridge and Helms accepted that arrangement with
the additional proviso that '"early 1975'" should be the target for first

launch of a readout system. On that basis, McLucas on 27 July

Schlesinger apparently accepted the premise that EOI was
technically feasible but did not believe that it could be adapted to
an operational application '"by 1974-1975, ' as the Land Panel
contended, or that completing developrnent would cost as little as
thez or so mentioned in Land Panel and CIA summaries.
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of engineers~-than those proposed for the more elegant "System A"
configuration. But the low-risk system also had degraded ground
resolution and a slower data transmission rate, a cost that Dr. Land

considered unacceptable. (Both the "A'" and "B' configurations

incorporated

but the "B systermn
41
incorporated appreciably less ambitious data handling capabilities.)

Not all prominent scientists objected to a '"low-risk" apfroach

that would modestly compromise system capability. In October 1970,
Dr. E. G. Fubini, who had earlier served as chief advisor on readout
technology and needé for David Packard, independen’cly‘ protested
"sevei'al of the decisions implied by the ExCom's July 1970 action

on Zaman. The Fubini committee had earlier concluded that although
the CIA was doing a ''fine job'' in developing EOI technology, it was
no more than prudent to avoid starting a systermn design process
""before theAtechnologieS were adequately developed.! The several
specialists on Fubini's committee had been under orders from
Packard to avoid questions of requirements and cost and to consider
only the status of technology. They had concluded that EOI was as
yet too demanding for the state-of-the-art. Ofneed and cost they

said nothing. TN

s
ey
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But, Fubini told Packard in October 1970, ", ., . I feell
must now speak to the subjects of the requirement and the cost, '

In Fubini's judgement, the speciﬁc requirements being honored
in the Zaman system definition studieé were ', . . actually a trans-
lation of what is technically possible with solid-state arrays rather

than an optimum tradeoff between national needs and cost.' Fubini

reinforced that sharp criticism by reminding Packard that he--Fubini--

had long been a readout advocate, even to the point of agreeiﬁg that
new and presently unforeseeable opportunities "would result from
the initial use of readout capabilities.” But, he urged '“‘ . « that
the stated requirements be rewritten to represent more accurately
the range of future applications, ' a procedure that would also lower
system costs,

Fubini fundamentally mistrusted the requirement that Zaman ‘
imagery reach the Washington intelligence community within one hour
of Zaman's passage over a target. Pointing out that from S |
S were required to position a satellite, he argued that:
transmission time was wholly acceptable. He also challenged the
assumption that primary data reception facilities had to be in or near

the District of Columbia. High latitude stations using video link

-
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transmission channels could, he said, ''supply information on several
thousands of square miles per pass without recourse to the very‘ comi=
plex and expensive technologies of data relay satellites,”

Then Fubini turned to a requirement that he believed under-
mined futﬁre s*y"stem capabilities because of its leniency. 'I refer
to the fieldrof vi'ew, " he told Packard. The Zaman requirement

called for narrow-cone reconnaissance of strategic targets with

location accuracies of about "This requirement is simple

extrapolation of present procedures rather than an imaginative view
of the pote-ntials of the new technology, "Fubini complained. "If
strategic reconnaissance were the only basis for a readout system,
I would strongly urge that the program be cancelled. |

Dr. Fubini also called attention to one of the little mentioned
consequences of improved satellite reconnaissance capability. 'By
1972 the nation would be able to attempt photography of 160;600 ,‘
targets per year and would probably obtain exploif.able photographs
of 100, 000 targets~--but was presently finding it difﬁcuit to specify
50, 000 targets of valid interest. ‘In ‘those terms, the need for con~-.
stant high-resolution coverage of the sort promised by Zaman seemed

doubtful. In Fubini's view, Zaman would inadquately conduct surveys
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of national frontiers, determine aircraft deployment patterns,
track the movements of naval forces, and perform similar assign-
ments because the Zaman scan angle was too narrow, requiring too

many passes to provide the needed information. He recommended

ale
b

widening the field of view, incorporating storage capability and

providing for readout directly over the United States (rather than

by way of é relay satellite), and for acceptance of a
42
hour delay in the delivery of imagery.

The only system then definable that could satisfy the needs
Fubini stated vv;as Frog. Fubini's conviction thatb the "near real
time' aspect of readout development had beeﬁ unwontedly eméhasized
found unexpected support in the Department of State, concerned with
both crisis reconnaissance and SALT verification. Raymond‘ Cline,
State's specialist in intelligence matters, told the Committee on

Overhead Reconnaissance and Exploitation (COMIREX) in January

1971 that a one~ to three-day wait for photography was wholly acceptable,

There were no means of storing the output of an EOQOI system
in 1970, and none had been suggested four years later. Imagery
storage on film was quite feasible, but a capability for storing on-
orbit data generated at the rate of‘ ‘Was all
but inconceivable.

: B G Wl % s o
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that resolution on the order of two to four feet would serve (givep
that three-foot resolution permitted interpreters to determine the
details of trucks, tanks, and similar vehicles), and that the U.S.
needed a "Model T' satellite system to produce declassifiable photo~
graphy that cou14d be used openly in dealing with other members

oi the United Nations. A '"Model T'" system, as Cline saw it, was
one that could. be developed in 18 mbnths or less, used off-the-shelf
technology, provided resolution at the two- to three-foot level, had
one- to three-day response times, and embodied technology the
disclosure of which would not be damaging to national interests.

More than coincidentally, three months earlier, on 1 October

1970, | proposed to the NRO the develop=

ment of such a system, Called:L it involved the use of

proposal, originated by retired Air Force Major General W. A,

Tidwell, had been stimulated by Tidwell's correspondence with
43

Cline on matters concerning crisis reconnaissance.
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Almost concurrently, Dr. McLucas had forwarded to Dr.
Henry A, Kissinger, the President's Special Assistant for National
ns :
Security Matters, a special report Kissinger had requested on crisis
response capabilities. In brief, McLucas advised that for the near

term the only promising approaches were those embodied in existing

systems and in on-the-shelf technology: Corona, Gambit, and
44

Hexagon adaptations, including Frog, ‘

The accumulation of interest expressed in these several
separate s.tatements of concern for crisis reconnaissance suggested
once more that a quickly available, relatively simple system with
constrained resolution potential might be highly desirable. The
intelligence~-using community was more concern¢d thaﬁ the intelligence-
gathering community By the prospect that some system might be
selected for development because it was technologically achievable
rather than because it satisfied a valid national need. Finally, both

users and developers were concerned that no new system might

e
ki

become available for several years.

The State Department's views were at least partly influenced
by apprehension that the impending final demise of Corona would
effectively dissipate whatever marginal crisis reconnaissance
capability the nation then had. State's efforts to revive Corona in
1970 have been described in Volume I of this account,
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Uneasiness on all of those grounds undeflay a series of dis-
cussions that marked thé ExCom's November 1970 meeting. Threatened
delays in the scheduled development of a data relay satellite had
become real, the crisis response issue remained unsettled, and
there was somé desultory o nsideration of low-cost alternatives to
the Zaman approach. DBut decisions were put off until the following
January, by which time the initial phase of Zaman system definition

45
was scheduled to end.
Earlyin Janua.ry 1971, Carl Duckétt proposed to McLucas
"in accordance with previous discussions . . .'') the establishment
of an ad hoc committee to defi-ne stan&ards against which candidates |

for the crisis reconnaissance assignment could be evaluated. The

problem, as Duckett saw it, was deciding how much to invest in a

near~term system suc’:hfas"

| or standby Coronas
when that investment would cause funds to be withheld from the

development of Zaman.

Duckett suggested that the Land Panel be

asked to review criteria and added, '". . . in the meantime, I suggest

we discourage any efforts to compare alternative systems until approved

standards for comparison are available.”
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Perhaps Duclkett hoped to postpone detailed consideration of
thbel  |approach that State advocated. But if so, he failed.
On 15 January, precisely two weeks before the ExCom meeting at
which such matters again were to be taken up, the State Department
escalated consi'deration of the crisis response question. William P.
Rogers, Secreiary of State, formélly urged Helms and Laird to suéport
development of a new crisis reconnaissance system--but one that

saunded little like Zaman. In Rogers' opinion, the United States

needed '*. ., . an adequate‘ Ey‘stem giving

us good photographic detail relativély quickly and cheaply.!" Waiting
five vears for an adequate system was not acceptable.‘ Régers argued
that a crisis reconnaissance.capability should entér system develoément
status promptly, without regard for any systems presently in develop~
ment or pending developmeﬁt, | "As Ray Cline puts it, | we need a ih/[o,c%ve’l T‘
or 'Volkswagen' to get us to the brushfire on time when our more
expensive and less maneuverable Cadillacs avre not able to cover that
46

particular crisis on that particular day or week.™

By the time of the January 1971 EgCom meeting, the relatively

straightforward question of whether Zaman should be continued

toward a November 1971 development decision point had been

.';
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complicated by a variety of peripheral issues. Crisis reconnaissance,
as understood by Kissinger, Rogers, and Cline was one. The situa-
tion of the proposed data relay satellite was no longer as simple as had
been anticipated: prospects of using it to support other than reconnais-
sance programs had worsened in intervening months, costs had
>increas ed, and the dependence of Zaman on such a satellite had
increased, If Aan interimb system were needed, several variants of
S were available for consideration, both the Frog and a Hexagon-
variant film readout system were at least nominally attai;nab.le? andr
there was :

At the time of the January 1971 ExCom‘meeﬁng, the situation
of the various proposed readout and crisis response systems was
roughly thi}s: Zaman-EQOI had completed initial systermn definition
phases in December 1970 and the '"Phase II" system definition ef_fort;v
intended to lead to "firm!' designs and cost estimates, was scheduled

to begin in February. At that point, what was being proposed was a

system operating in a near-polar eliptical orbit

(188 nautical-mile perigee, 283 to 424 nautical-mile apogee}, with a

"best'! ground sample distance (resolution) of | | from a
frame covering on each side. | ) | -
. . P - T
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\ could expect to

orbit,

accumulate‘ %ach day, some in stereo. As then planned,.

the systém would have a useful life of about:| on orbit and
wou@f first become operationally available in April-June 1975. Five-

year costs as estimated by the CIA would presumably total abcutg

(The estimate had increased by more than‘ { in

20 months.)

_E_‘_I_'_é—g—fwhich at that time conceptually included the tape storage‘
camera (TSC) as an eventual replacement for the film;read.out gadgetry
of the current design-~was designed to use the R-5 optics of the
Gambit-3 system {175-inch focal iength). It embodied on-board film
development, laser scan of the processed film, and a videb out‘éut
signal-to~ground stations. The TSC equipment would convert a photon
image to an electron image, store the data on reusai)le tape, and later ..
read out by means of a scanning electron beam, the produc.t being a
video oufput signal. A relay satellite could be exploited but was not
eséential. {Zaman, lacking storage capability, had to relay data in
real time.) Direct read out to a graind station would generaﬁe 400

frames of imagery a day, each frame covering a Ssquare area.

Use of a high

Image return time ranged from
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latitude readout station and retransmissionto|  |{much as
Fubini had suggested some months earlier) could nominally reduce

data return time to one to two hours. Either mono or stereo imagery

could be provided, on demand, in‘ strips with a

two-foot ground resolution distance from an orbit of 170 nautical
miles. Film capacity would limit Frog to a two-year operational

life at a {ilm expenditure rate of 400 frames a day. Five-year program

costs were then estimated to be | A three-year develop-

ment phase seemed necessary.

A 24-month development schedule was envisaged at a
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cost of with individual vehicle costs averaging between |
still was much as proposed by | several -
months earlier, ‘ _ ] . ‘

, having potential ] ground resolution

and S data return time (counted from moment of decision to

launch}), based on recovery in the Atlantic. Development would

presumably take 24 months and would cost about the same as

Coromna in a one-day countdown mode Was also treated as a
potential crisis response system; but was more a device for creating
an additional option, an essential of the decision ritual in 1971.

Although all of the principals at the 29 J’anué.ry 1971 méeting
had been provided with extensive advance infovrmatioryx on all the pro-
posed crisis response systems, the discussion nonetheless turned

47

on gquestions of fact and cost.

The principal change in Zaman status arising from completion

of the Phase I systern definition studies had been agreement that

‘ requirements would be needed

to support each EOI reconnaissance satellite. The principal attrac-

tion of Frog remained its cost‘
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for Zaman) although being available two years sooner was also an
attraction. Packard expressed considerable concern about probable
funding needs and the accuracy of estimates, causing McLucas to

observe that Hexagon and had eventually cost more than

twice their initial estimates. Fackard did not doubt that a Zaman

system would also substantially exceed cost estimates and favored

a backup for Zaman. He also expressed concern about schedule

~validity, commenting favorably on_ availability. But in

the end, the only ExCom action on crisis response was toc approve

continuation of both Zaman and Frog at about their current rates

in the expectation that a decision on full system development could
48 o

be scheduled for November 1971. The ExCom did nothing to

enhance the potential for acquiring any ""Model T" system of the sort

State wanted. Ray Cline's ploy had apparently failed. So had Fubini's.

In April a large flaw appeared in the ExCom's expectation that
nothing need be done until November, at which time it presumably
would be feasible to approve full development of Zaman. The Office>
of Management and Budget (OMB) was the immediate source of
pressure to act quickly on the readout question, but White House

preferences were the cited justification. In January, Dr. J. R.

Approved for Release: 2018/09/11 C05099295



Approved for Release: 2018/09/11 C05099295
3 pr pan vt 2008 9 1
OB s = o

Schlesinger, spokesman for the OMB at ExCom meetings, had remarked
on President Nixon's continuing interest in an early-availability
readout system. Although Slchlesinger seemed willing to accept
the ExCom's decision to postpone a decision, he cautioned that OMB
: ' 49
Director George P. Shultz might not be of the same mind.

Whether tifle renewal of Presidential concern about readout
availability was prompted by Dr. Land, disturbed at the aéparent
lack of Zaman prog‘ress, or by State or OMB, who appeared to prefer
some less costly, more quickly ready readout system, cannot be
established from the surviving NRO documents. But in any case,

six weeks after the discursive and inconclusive ExCom meeting of

January, Shultz wrote Packard ', . . to emphasize the President’s

ale
-

interest in an NRT or crisis capability system." As the OMB
director interpreted the President's wishes, "it would be desirable

if such a system could be operational at an early date and at a

o
B

It would appear from the Shultz letter that President Nixon was
chiefly interested in a crisis capability system and that near-real-time
readout was, in his judgement, the best way of getting that capability.
However, various comments by Schlesinger and Shultz emphasize also
the President's interest in readout as a function. Whether crisis
response, readout as a national capability, or readout as an intriguing
technology was the President's chief interest cannot be determined
from the available evidence. It was a whim, in the event.
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